Design and performance of a microwave Fourier transform spectrometer in the frequency region around 8 GHz are reported. Operation and experimental set-up are simplified compared to previous designs.
Introduction
We report on a modification of a microwave Fourier transform (M WFT) spectrometer with simplified operation and experimental set-up. The MWFT spectrometers described in detail previously [1 -6] use superheterodyne detection, necessitating two phase stabilized microwave (MW) sources. Recently, Lovas and coworkers [7, 8] used a single sideband modulator to replace the microwave signal source in a molecular beam cavity spectrometer. We transferred this concept to MWFT waveguide spectrometers. In a cavity spectrometer, the cavity resonator behaves as a narrow bandpass filter and suppresses the second as well as higher order sidebands and the carrier frequency in the MW radiation. In a waveguide spectrometer, a tunable bandpass filter has to be introduced.
Operation
Presently, our single sideband spectrometer operates in a narrow frequency range around 8 GHz, due to small overlap of specified frequency ranges of some components.
The experimental set-up is shown in Fig. 1 , and may be compared to the conventional set-up of Fig. 1 in [5] . The signal microwave source has been replaced by a branch starting at the directional coupler (5)*. The sideband modulator (13) produces either one of the frequencies v signal = v local + 160 MHz with a conversion loss of 10 dB, suppressing the second sideband as well as the carrier by at least 18 dB. A further suppression by about 50 dB is achieved with the YIG tuned bandpass filter (18) (50 MHz bandwidth) prior to pre-amplification in (19) and power amplification in the travelling wave tube amplifier (TWTA) (26). Ambiguities in the detected transient molecular signal due to unwanted polarization are thus avoided.
Using radio frequency of 160 MHz to generate the pulsed polarizing microwave radiation allows us to use the double balanced mixer (15) as a phase modulator for the phase alternating pulse sequence (PAPS) [1, 4] , The relative phases of 0° and 180° at 160 MHz are transferred to the MW signal frequency.
The present set-up simplifies operation as well as eliminates the need for a second MW source and the corresponding phase stabilization equipment. The signal and local microwave are rigorously kept at a frequency difference of 160 MHz without phase jitter. The general set-up of the MWFT spectrometer and the principles of detection, A/D conversion and data processing remain unchanged [1] [2] [3] [4] [5] [6] .
Performance Measurements with the presently described spectrometer are of equal quality as compared to the conventional set-up in the same frequency band [5] . As an example for comparison, Fig. 2 shows the same rotational transition of ethyl fluoride obtained a) with the conventional set-up and b) with the single sideband 0932-0784 / 90 / 0500-0677 $ 01.30/0. -Please order a reprint rather than making your own copy. 
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spectrometer. Having demonstrated the satisfactory operation of the single sideband MWFT spectrometer, we will confidently apply this concept to future set-ups in the frequency range from 8 to 18 GHz, one of which is under construction.
